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ABSTRACT 


Economists hold different views on the effects of 
inflation on economic development in the less developed 
countries. This thesis is to examine the effects of 
inflation on two components of development in these 
countries: the consumption and the investment demand. 

A consumption function and an investment 
function are estimated using cross-section and time 
series data for a number of less developed countries. 

It is found that there are few uniform characteristics 

for countries with similar inflation experience. For 
countries with high rates of inflation, their rates of 
savings increase faster than other countries and 

inflation tends to create forced savings. For countries 
with moderate and high rates of inflation, price 

increases tend to exert positive influence on invest- 

ment demand. However, the impact of inflation in most 
Gases 15 insignificant, and @o 1s doubtful 1f inilationary 
policy can effectively stimulate or retard economic 


activities in the less developed nations. 
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Chapter 1 
INTRODUCTION 


There are two divergent views among economists 
regarding inflation and growth in under-developed countries.1+ 
Some regard inflation as inhibitive to economic growth and 
to the efficient allocation of resources. Others find 
merits in inflation as an instrument of growth and they 
recommend the deliberate use of inflationary policies to 
promote economic development. In this study, some of the 
propositions put forth by these two groups of economists 
will be tested. We shall summarize briefly the two 
positions. 

The first group of economists argue that inflation 
diminishes the available real resources which are already 
scarce in less developed countries. In their view, this 
decrease in turn reduces the resources available for 

lsee for example, Rattan J. Bhatia, “Inflation, 
Deflation, and Economic Development", Staff Papers vol. 8 
(November 1960), pp. 101-14; Roberto de Oliveira Campos, 
tintlawvonnand Balenced Growea? se invH.=s. Elias) ed. , 
Economic Development for Latin America (London: McMillain 
SneOs aula, (961 jiiiopseS2-LOUseharry Ge. dohnson]. ‘is 


Inflation the Inevitable Price of Rapid Development or a 
Retarding Factor in Economic Growth?", Malayan Economic 
Review, vol.9 (April, 1960), pp. 21-6: Nicholas Kaldor, 
"Economic Growth and the Problem of Inflation", Economica 
vol. 25-26 (1959), pp. 212-26 and 287-98. 
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domestic investment through a reduction of national 
savings. As inflation continues, with relative stability 
of prices in foreign countries, it becomes more attrac~ 
tive to invest abroad and an outflow of savings would 


be encouraged. Not only is the quantity of the real 


ct 


FeSources reduced, the use "or such’ resources tend to 


ee 


become less efficient. hey contend that businessmen 
would maximize their profits--or minimize their losses-- 
during inflation by investing in uses that bring high and 
quick return: inventory investment and real estate. 
While their private return may be highest of all the 
avallable investment opportunities, these uses have 

lower Social return in that they do not improve the 
productive capacity of the economy. In this way, the 
allocation of resources is distorted and the pace of 
economic development retarded. 

The second group of economists believe that 
resources available for investment does not necessarily 
decrease. Higher profitability due to inflation 
induces more savings into investment and encourage 
businessmen to improve the productive efficiency. 

They argue that businessmen prefer long term profits 

and would invest in activities that bring slower but 
higher return in the long run. Manufacturing industries 
which are often cited as the example, would enhance 

the long term productive capacity of the economy. 


Through this, inflation helps to induce the efficient 
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allocation of resources and to promote economic growth. 
They support the argument that mild rate of inflation is 
a necessary catalyst for economic growth in the less 
developed countries. There is no unanimity in defining 
the acceptable range of mild inflation, but 10% is 
generally regarded as the maximum ceiling.? 

Most of the empirical work done to support both 
views are studies on the correlation between the rate 
of inflation and the rate of growth. Some of them fail 
to come up with positive conclusions. Other studies 
turn up more definitive results by a better proportioning 
of countries with different inflation experience. The 
results, however, differ for different studies. Studying 
individual countries in different periods when different 
rates of inflation prevail, U Tun Wai finds no con- 
Clusive results between inflation and growth. However, 
there is some evidence to suggest that per capita 

ljJoseph 0. Adekunle, "Rates of Inflation and 
Industrial, Others Developed and Less Developed Countries, 
1049-65 t8StaraePaperss (NewnelOGs) sao 531-59; Annelida 
Harberger, "Some Notes on Inflation" in Werner Baer and 
Issac Kerstenetzky (eds.), Inflation and Growth in Latin 
Ateriea, (llijinois: 1964), pp. 9319-51; Harry G. wsionnson, 
"Is Inflation the Inevitable Price of Rapid Development or 
a Retarding Factor in Economic Growth?", Malayan Economic 
Review, (Apr. 1966), pp.21-28 

4Rattan J. Bhatia, "Inflation, Deflation and 


Economic Development," Staff Papers, Vol. 8 (Nov. 1960) 
pp«101-14 
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Output tends to decrease in periods of mild to strong 
Pea 

In another study covering different period, 
Dorrance finds positive relationship between mild 
inflation and the rate of growth, but the results are 
not strong enough to establish a definite conclusion. 4 
More recently, it has been observed that regressing 
inflation with income, a positive relationship emerges.3 
Unfortunately, the significance of this relationship 
is not known as the standard error is not given. Besides, 
the developed countries are aiso included, thus diminish- 
ing the explanatory value for underdeveloped countries. 

There are two defects in the approach cited in 
the above work to determine the effect of inflation on 
development. The first concerns the elements of growth. 
Can economic development be defined only in terms of 
output, particularly in underdeveloped countries where 
growth of output or the lack of it, does not necessarily 
reflect the presence or absence of economic development? 
One should further examine the effect of inflation on the 


lu Tun Wai, "The Relation Between Inflation and 
Economic Development: A Statistical Inductive Study", 
Statin Papersia Vol. (1959-60). pow 302-1)7 


2Graeme S. Dorraine, "The Effect of Inflation on 
Economic Development," in Werner Baer and Issac 
Kerstenetzky (eds.), op. cit., pp.37-88 


Ars Thirlwail and CacA.=Garton,? intimation and 
Growth: The International Evidence," Banca Nazionale 
Gels Davolor Vole, (1971). pp. 2o3-75 
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various elements that make up the whole process of 
development. Shaalan follows this line of argument by 
examining the relative efficiency of capital use of 
undeveloped countries over time.1 By studying the 
marginal capital output ratio and the price movement of 
selected countries, he concludes that inflation may have 
adverse effect on the economy's efficiency for countries 
with high rates of inflation. However, the marginal 
Capital-output ratio can be affected by changes cf factor 
prices, particularly wages, and other economic. variables. 
This method thus fails to reveal the precise effect of 
imflauion. 

The second defect is the methodology itself. The 
correlation approach or the simple regression method 
adopted by most work has the limitation that the effect 
of inflation can not be precisely isolated. In actuality, 
one has to consider all the major factors before one can 
conclude if such factors significantly affect growth 
positively or negatively. 

iiterature on this subject in the =l960's has 
tried to avoid these two defects. Factors important to 
growth, particularly investment, are studied separately 
in relation to inflation. Multiple regression analysis 
is also employed so as to accomodate other factors of 

Au.wS. Shaalan; “The Impact’ of Inflation on <the 


Composition of Private Domestic Investment:, Staff Papers, 
VOl. 9, (July, 1962) 
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influence besides intlation., Two works will be cited to 
Lilustrace. 

In a studyt Odeh formulates the consumption and 
investment functions for Brazil and Chile. Inflation is 


ene LE 


169) 


considered along with other economic variables a 
determinants. The results of the estimation show that 


while inflation has no significant influence on 


‘ e 


consumption, it has positive effect on investment in 
Brazil but negative effect in Chile. This result does 
not help to resolve the question of inflation and growth 


Findings obtained for countries which 


tam) 


since opposite 


= 


had high rates of inflation for the period under study. 


A more recent work appraising the inflationary 


policies in Korea” show favorable results for such 


policy. Investment and its efficient use seem to be 
encouraged by the presence of sustained high inflation. 
To come to this conclusion, multiple regression method 
is used in most cases. However, Shaalan's method is 
employed when examining if investment is efficiently 
used. As mentioned, this method has its shortcomings 
and thus the conclusion of efficient use may not be 
entirely accurate 

1H. S. Odeh, The Impact of Inflation on the Level 
of “Economic Activity, (Rotterdam, Netherlands: Rotterdam 


University Press, 1964) 


2Youngil Lim, "Inflation and Capital Formation: 
Post War Korea," Economia Internazionale XXIII 1970 


’ 7 
coe moe com air desis © hel 
i 
yy 
7 b | é tj > ¥ id ~ ’ af ° 
ad ~ 
>: " 
“ii ¥ , 
‘ 
J 4 4 - = = 
- +5" vw i 
* \ a 
- 
7 , . ; 24°24 


7 : . Sie pI a 


es 


: ar sate rsp as fT = Oe hs fy be be ied, ue. - 


o] ee es | re ne el oe Sos WS ‘ > ‘OD 2s ee _ 


Minit wee i: Bs ms 


Purpose of The Study 


It is felt that before one concludes on the 
effect of inflation on growth, it is imperative that the 
effect of inflation on the determinants of growth is 
fully investigated and understood. The present study 
will investigate the relationship between inflation and 
the two important determinants of economic development: 
consumption and investment. The question of efficient 
use of investment lies in the relation of inflation and 
investment in sectors that render higher social return. 

Attention would then be focused on fixed investment. 
This removes the effect on inventory investment which 

is regarded to bring least social return. We shall 

also examine indirectly the role of inflation on savings 
by observing its effect on consumption. 

When the question of inflation and growth in 
less developed countries was dealt with in the past, 
attention was often focussed on a few countries which 
invariably have high rates of inflation. This study will 
cover countries with wide range of inflationary experience 
in order to formulate some general hypotheses based on 
the observations. Multiple regression analysis will 
be used to draw out the effect of inflation relative to 


Other factors. 
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The Scheme 

The Introduction will serve as Chapter 1. In 
Chapter 2, we shall consider the determinants of 
consumption in the less developed countries. An 
investment function would be developed in Chapter 3. 
This is followed by the description and definition of the 
data used in Chapter 4. The results of the finding for 
the consumption and investment functions will be pre- 
sented and discussed in Chapters 5 and 6 respectively. 


Finally we shall summarize our conclusions in Chapter 7. 
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Chapter 2 
CONSUMPTION DEMAND 


In this chapter, we shall consider the major 
determinants of the consumption function. Hypotheses 
of the expected relationship of consumption with these 
ingredients would be specified, in particular, with 


Por lation. 


a?) 


The Determinants of 


we 


Consumption Demand 

Of the economic variables, some of the more 
important in consuinption studies are: the level of 
income and wealth, liquid assets, rate of interest, 
prices, famiiy size. In the underdeveloped countries, 
however, some of these variables figure more prominently. 

The income variable is often found to be 
significant in consumption behaviour. This is perhaps 
particularly true in less developed countries. We 
shall assume that the marginal propensity to consume is 
less than unity, implying the increase in income would 
induce a less than proportionate increase in consumption 
expenditure. The magnitude of the propensity differs 
between countries,1t although it is generalay believed 
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10 
that poorer countries with lower standards of living 
would have the marginal propensity closer to unity than 
other countries as they have to spend most of what they 
have in order-to’ stay on subsistence level. 

Income distribution can also have significant 
effects on the level consumption expenditure. High 
income groups are recognized to have lower marginal 
propensity to consume, as for every increment of income, 
they can afford a larger increment of savinas than the 
low-income groups. If inflation does shift the pro- 
portion of income in favour of the high income groups, 
it follows that total consumption would decrease over 
time. If this effect is strong enough, there may even 
be a decrease in consumption even though total income 
may have increased. In the present context, the effect 
of income distribution is hard to observe as there is 
generaily a lack of data. 

The second economic factor to be considered is 
often called the real balance effect. When the stock 
of real cash balances is increased so is its purchasing 
power. This increase induces the consumers to spend 
more. During inflation, if the money supply with the 
public increases at a rate less than that of price, 


t is likely that consumption would be negatively 


b- 


affected. For this to happen, an additional assumption 


has to be made here, that there is no money illusion. 
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Boal 
Presumabley, there may be a time lag in which the stock 
of real cash balances is not realized, but this lag 
can be quite small. It has yet to be tested if the real 
balance effect is a significant determinant of consumption 
expenditures in less developed countries. 

We shall also examine the role of inflation. In- 
asmuch as rising prices create forced savings, we can 
expect a negative relationship between consumption and 
inflation. However, it is also possible that consumers 
in anticipating higher prices later, would spend more 
now as the level of current prices is lower than the 
expected level. A positive relationship between price 
and consumption can also occur when income has increased 
and the demand thus created raises consumption and 
prices simultaneously. It is likely that different 
countries may have different experiences and thus 
different net effect of inflation. It is the object of 
Live estudy £O £1nd OUuL the ersect Gr Inrlabion: af che 
countries with similar inflation experience have homo- 
geneous relationship between price and consumption. 

Other economic factors often deemed to be 
Significant may be of secondary importance in less 
developed countries. The rate of interest is likely 


to have fairly small effect in these countries where 
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12 
the financial institutions are not developed.! It 
will not be considered for this reason. The size of 
family may be relatively more important... But again, 
the lack of data has made it impossible for this 
variable to be included for consideration. 

Beside the economic variables, there are other 
léss tangible’ factors. The culture,’ political institu- 
tion, tastes and preferences would all piay a part in 
deciding the level and pattern of consumption. Their 
effect would make up the autonomous part of the 


expenditures. 


The. Consumption Function 

In considering the function to be estimated, 
further assumptions have to be made. In the usual 
absolute income hypothesis of consumption, it is often 
assumed that the marginal propensity to consume is 
constant for all levels of income. This may not 
necessarily be true in the less developed countries. 
We shall allow that the marginal propensity to change 
with the level of income. This is a more realistic 

Itwo recent studies on savings give similar 
results. See J. G. Williamson, "Personal Saving in 
Developing Nations: An Intertemporal Cross-Section 
from Asia," Economic Record,Vo1l.44 (June, 1968), 
pp. 194-210; K. L. Gupta, “On Some Determinants of 


Rural and Urban Household Saving Behaviour," Economic 
Record, Vol. 46 (December 1970), pp. 578-83 
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13 
assumption for at different levels of income, people 
may assume different consumption behavior. This 
assumption does not contradict the possibility that 
over a period the marginal propensity may remain 
constant, but we consider a difference in propensities 
with different levels of income more likely. In this 
connection, we also assume that the marginal propen- 
sities to consume with respect to real money supply and 
inflation can change with different levels of money 
Supply and inflation. 

Another assumption we make is that tastes and 
preferences do not necessarily remain constant. We 
assume that they can change with time. 

For expository purposes, we shall derive the 
functional form by first assuming that real consumption 
is a function of real income and other autonomous 


factors only. The consumption function will be: 
—- oatyvh oe ; 
(781) Ce =e" Y¥, Where (C="real consumption 
t= time 
Y= real income 
a,b= constant 
If a is positive, then changes in tastes and 
preferences encourage consumption. If b, the constant 
income elasticity, is greater than unity, it means that 
consumption would increase at a rate faster than that 
of income, implying a decline in the rate of saving. 


On the other hand, if b is less than unity, consumption 


would only increase at a rate less than that of income 
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14 
and the rate of saving would be increasing. 
There is a third possibility: consumption may have unit 
elasticity; it then has the same rate of increase as 
that of income. 

On a piori ground, we do not consider the case 
when b is negative, as we postulate that consumption 
and income have a positive relationship. 

For the purpose of estimation, this function is 
turned into the linear form. Taking the logarithm 
Of (2-1), we have 

C7s2) in C, = at + biny, 
Differentiating with respect to time t, 


be 


(2.3) t = a t bY, Where C,= 


KP KS OO: 


We notice that a and b, the coefficients to be estimated 
remain unchanged. 
The effect of real):money supply and price can 


be incorporated in the original consumption function. 


(204 re ace ae Me PS Where M real money supply 
P = price level 


For c and k greater than, less than or equal to unity, 
interpretation is similar to that of the coefficient of Y. 
Again, we ners that consumption and real stock of 
money have a positive relationship and would reject 

any value of c less than zero. However, we shall allow 


k to be less than zero, in which case consumption and 
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price will have a negative relationship. 


Following the same procedure as in (2.3) we have 


s 


eee ee at bY, 2 cM, +t KPe Where M = 


Pes 


tol tue I S- 


and c and kK can be termed as the money and price elastic- 
ities respectively. ‘This is the consumption function we 
qgOin¢ tO-estimate. At this poimi, we shall look-at the 
relationship of this function with a form of the 
absolute income hypothesis.+ For Simplicity, only 
equation (2.1) will be used. 

Suppose per capita consumption is a linear func- 
tion of per capita income, then 


Cc 


(2.6) R=a't+b's Where N = population 


ae 7 
Multiplying both sides by N, we get 
ends) CS tan eet 


Differentiating the equation with respect to time. 


(O58) GC =a'N + by 


eis S 


Divide the equation by C and with same adjustments, we have 


. ie stke ores oe 
(929) C =a'gn + bit Where N= 


We notice that ape is the income elastictity. x is the 
rate of population change. So, for a particular point in 
fame, (2,.9)"8s" of Similar fOrm as e(2.3). The present 
formulation can be looked uponas a variant of the absolute 
income hypothesis. 


lphis was suggested in Odeh, op.cit. A somewhat 
Simplar formulation was used in his work. 
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Chapter 3 


INVESTMENT DEMAND 


Investment is considered an important 
factor in the process of economic development. It 
has been identified as one of the most important sources 
of growth in the less developed countries.1} At present, 
there are two general approaches £o explain the theory. 
of investment. One is the neo-classical approach, using 
the optimization procedure. There is some evidence 
that the neo-classical theory may be tore superior. ? 
However, for our purpose, it is not applicable because 
the kind of data often required are less easily obtain- 


able in the 1 developed countries. 


MO 
) 
oO) 


The other approach is the business cycle theory. 
Among other things, nowever, this theory is too restric- 
tive in its assumptions. It implies that there is an 
equilibrium capital-output ratio in the economy. From 
the standpoint of the less developed countries, this 

1Sherman Robinson, "Sources of Growth in Less 


Developed Countries," Quarterly Journal of Economics, 
Vol. 85 (1971),pp-. 391-408 


2Dale W. Jorgenson and Calvin D.-sveberc. 
"A Comparison of Alternative Theories of Corporate Invest- 
ment Behavior," American Economic Review,Vol 58 (1968), 
Obs OLE LZ 
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is not realistic. This point will be discussed 

later. We shall first briefly summarise the theory of 
investment in the business cycle approach and then 
develop our own investment model based on some modifi- 


cations. 


Investment Demand in 


Business Cycle Theory! 


The Acceleration Principle is the simplest 
version of the trade cycle theory. It defines invest- 
ment as the amount entrepreneurs add to the capital 


stock in order to accumulate the total capital stock to 


the desired level. It can be written as: 
(a0) Tievaek teks 
Where II, = induced investment at time t, 
KR, = desired capital stock at time t, 


and Ky = actual Capital stock at time t. 
It postulates that there is a required stock of capital 
for every level of output in the economy. In other 
words, there is a certain ratio between output and the 
desired capital stock. Representing output in period t 
by X, we can write 
(322) KR, = VX, 


IR. M. Goodwin, "Secular and Cyclical Aspects of 
the Multiplier and the Accelerator," in Income, Employ- 
ment and Public Policy (Essays in Honor of Alvin H. 
Hansen), (New York, W. W. Norton & Co., Inc., 1948) 
pp. 108-32; H. B. Chenery, “Overcapacity and the 
Acceleration Principle," Econometrica, Vol. 20, 
(January, 1952), pp. 1-28; R.C.O. Matthews, The Business 
Cycle, (New York, Cambridge University Press, 1967), 
Chapters Ulvand TLt 
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v is often termed the capital output ratio. Rewriting 
(3.1) with one period lag, we get 
(Sa) Lippe piped HoKiey 
subtracting (3.3) from (3.1), investment becomes the 
difference between the capital stock of the present and 


the previous periods, 


; 4 a 

(3.4) Tq) Deg he SKE oe Oe Ke) 
Since II¢-1 = Ky ~ Ke-j], 1t follows that 

(Ges) Meee cee RE 


Substituting (342) in (345). we obtain 

(356) IT, = v(X, — X¢-1) 
Induced investment is then proportional to the rate of 
change of output. 

The rationale behind the capital-output ratio is 
based on two premises. The first concerns the physical 
relationship or the prevailing technology of the economy. 
At a certain point in time, the state of technique and 
the prices of the factors of production require a 
stock of capital to satisfy the level of demand. As 
the demand changes, the stock of capital would be adjusted 
accordingly. One of the implications of this assumption 
is that capital stock can be changed both ways; and 
entrepreneurs would disinvest in the same rate as they 
would invest. This is not too likely in. the actual wortid. 
Instead, entrepreneurs would disinvest by not replacing 


the obsolete egquipiment and probably at a slower rate 
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than they would expand their plants, depending on the 
depreciation rate. 

The second premise is based on the entrepreneurs' 
profit motive behind investment. Before he decides 
on the plant size and the equipment needed, the entre- 
preneur would calculate if the expected profit in the 
future justifies the capital stock he needs. He would 
project past profit into the future and previous demand 
is used as guide to indicate how much profit he may expect. 
Thus desired capital stock is a function of demand. 
Another arugment to support this motive is that profit 
is often used to finance the expansion of plants, as it 
is more preferred to borrowing from the capital market, 
particular’ when credit is tight. As profit depends on 
the level of demand, it follows that the desired capital 
is also a function of demand. It may be mentioned that 
based on this profit motive, an alternative function is 
developed showing investment positively related to the 
level of profit and negatively related to the capital 


stock of the previous period.? 


The general case of the Acceleration Principle is 
Called the capital adjustment principle or the flexible 
accelerator principle. The original assumptions, 
including that of the equilibrium capital-output ratio, 
are retained. The definition of investment is, however, 


lL. R. Klein, Ecomonic Fluctuations in the United 
States, 1921-1941, (New York, 1950) 
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20 
somewhat different. Entrepreneurs would still adapt the 
Capital stock to the desired level through investment, 
but with time lag. In this formulation, investment 
demand is represented by 

(3.7) Ti, = etka 5) 

The response coefficient u represents the speed 
at which the actual capital is adjusted to the desired 
stock. When u is less than or equal to unity, it 
implies that there would be a delay in the process of 
adjustment, or an adaptation completed in the same period 
respectively. By assuming a constant: capital-output ratio, 
the investment function can be derived in the same way 
as the Acceleration Principle in terms of output. 
Accordingly 

(3.8) Tp = wiv = Ke) 

The generalized version, however, does not 
improve much on the shortcomings of the Acceleration 
Principe. In particular, the Capital—-output ratio as 
still maintained. This is unrealistic specially for the 
underdeveloped countries, as it allows no other economic 
variables to be considered in determining the desired 
capital stock. In the next section, we shail propose a 


modified hypothesis of investment demand for the less 
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24 
developed countries, by redefining the desired capital 


stock.1t 


The Desired Capital Stock 


We shall define induced investment demand as in 
the Acceleration Principle. Thus 
(ee) TI, = KY, — Ke 
As before, investment can be expressed as the difference 
between the desired capital stock of two successive 
periods. Recall 
(395) TI, = Kfe - K¥E-7 
We shall now redefine the desired capital stock in the 
light of the less developed countries. 
Before committing themselves, the entrepreneurs 
would, as postulated in the Acceleration Principle, 
look upon the level of demand as an indicator of how 
much they should expand their plants, if at all. The 
higher the level of demand, the bigger market it 
indicates and the more capital they need for the pro- 
duction to meet the demand. It can be expected that the 
desired capital stock varies positively with demand. In 
the less developed countries especially, the entrepreneurs 
would rely on demand of previous period as indicator of 


present demand. We shall postulate that the desired 


ta similar version of the definition we are going 
to propose is adopted by Hiroki Tsurumi, "Effects of Wage- 
Parity and Price Syneronization Between Canada and The 
United States on Canadian Economic Growth: Simulation Ex- 
periments with a Macro Model," (Institute of Economic 
Research, Queens University, April, 1971) 
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Capital stock is positively related. to the output or 
demand of the previous period. 

Beside market, the entrepreneurs would also 
Consider the avellabiliity.of eredit.) Tteis<likely that 
profits are not enough to finance the increase of 
Capital, and external funds have to be sought for. 

Under this circumstance, the financial variables would 
figure prominently: This is perhaps particularly true 

in the less developed countries in which industrial 
development is in relatively infant stage with smaller 
profit and would rely more heavily on credit funding than 
that in the developed countries. The financial variables 
would include money supply and the rate of interest. The 
latter would reflect the cost of capital. The expected 
return on the desired stock of capital has to be greater 
than or at least equal to the rate of interest before 

it is worthwhile to borrow funds to expand the capital 
stock. One would expect an inverse relationship between 
the desired capital stock and the interest rate. On the 
other hand, with more money supply in the economy, there 
would be greater availability of funds for investment. 
Therefore one would expect a positive relationship 
between money supply and the desired stock of capital. 

Changes in money supply and rate of interest 
may influence investment decisions with a lag. This 
possibility will be examined in the empirical estimates. 


The financial variables are often influenced by 
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the government directly or indirectly. An abundant 
Supply of money and a low rate of interest would be 
indicators to the entrepreneurs that the government is 
encouraging production and they would feel secure to 
expand the capital stock to the desired level. Conversely, 
a shrinking money supply and high interest rate would cause 
the entrepreneurs to be more reluctant to obtain a 
Uae slock Of (Capteale Co Lun investi guiatey tisk, oF 
they would even diminish their stock in view of the dis- 
couragement from government. This factor strengthens 
the positive and the negative effects of money supply and 
the interest rate, respectively. 

A third factor we consider is the effect of 
price. It is not as clear as the other two. :As mentioned, 
there is some disagreement among economists about the 
exact effect of price. When the price is relatively 
high, some entrepreneurs may regard this as opportunity 
for relatively high profit and would incline to desire 
larger stock of capital. Others may see this as a deter- 
rent to prevent demand to increase as much as it would 
have, as they believe consumers would be discouraged to 
increase spending; they also see high prices as a dis- 
ruptive agent shaking the general confidence of the 
economy. With such consideration, they would not plan 
for a large capital stock or may even decrease it. The 
desired capital stock and the price level are positively 


related according to the first view, but negatively 
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24 
related according to the second. 

Inflation or the rate of price change may also 
be significant in the entrepreneur's decision. Here 
again, there can be two interpretations for the 
entrepreneurs. A large positive change may encourage 
some but may discourage others to raise their stock of 
Capital. A small increase or a deflation may be con- 
Sidered as not enough incentive while it may please 
others who regard price stability a great asset for 
planning their future business. 

The difference in interpretation lies in how 
the entrepreneurs project the past into the future. If 
they project positively, high prices and/or inflation 
would be signal for the need of a large stock of capital. 
Conversely, if they project negatively, high prices and/ 
Or inflation may discourage the accumulation of capital 
stock. It is possible that high prices and high inflation 
have opposite effects. So would low prices and low 
inflation. Whatever their effects, it is our hypothesis 
that countries with the same inflation experience would 
have similar price and inflation effects on their desired 
Capital stock. 

We shall assume that real output, real money 
supply, interest rate, price and inflation--all lagged 
one period--are linearly related to the desired real 


Capital stock. Lagging of one period is necessary as we 
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25 
assume the past influences the future decision to the 
entrepreneurs, Accordingly 

(320) KH, = hyXt-1 zs h3Me-1 “+ hgft-1 of h5Pe-1 de ee er 


Where X._, = real output: at time t-1 


Mely > teal money supply al time t-2 
Lee interest rate at time t-l 
Se price at time t-1 

ie = inflation or relative price 


Change at time t-1 


The Investment Function 
We are now in a position to develop the invest- 
ment function for estimation. Lagging (3.9) by one 
period, subtracting it from (3.9) and substituting the 
difference in (3-5), we get 
(Se O)eeee Ue Ho Ate yt gee We eu See aS ce lee 
he dPy-7 

P,_; represents inflation of previous period and 

Py 4 is the rate of price change at time -t-1. 
From the discussion above, we hypothesis that 


ho > O 
> 

h3 0) 

hy < 0 


while As and he are £O be) tested.) Positive values oF 


hs and hg would Indileate that intlation and the rate of 
inflation are incentives to induce investment. On the 
other hand, negative values of hy and he imply that 


inflation’ and the rate of inflation of price expectation 
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26 
discourage the increase of investment. 

We recall that II is the amount of induced 
investment. In the less developed countries, where 
government development policy, political stability and 
foreign influence may play a major roie in determining 
the overall total investment, these factors would likely 
add an autonomous amount to the induced investment. 
Representing autonomous investment by hy > tne, LOLaL 
investment is 

(eevee ts. Sahn. 2 hg4%_, + Wg4Mp-1 + hgdare—-1 + Heth 
heAPe-1 
This is the investment function that will be estimated 
for the time series study. 

Some modification is required for the cross-section. 
The variables in absolute terms have to be adjusted for 
the difference of population between countries. 
Investment, the change of output and the change in money 
supply are divided by the gross domestic product of the 
corresponding year. The adjusted investment function 
thus becomes 

at es ' + ht ) -j + hiAr 
(Sato) Ge =hj + hb (-2),_) See eet ai At ee 
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Chapter 4 
THE DATA 


The hypotheses set up in Chapters 2 and 3 wiil 
be examined from two angles: the cross-section and the 
time series studies. The former is designed to show 
the phenomenon for a large number of countries at a 
pPOint in time. The latter 1s to reveal the pattern of 
consumption and investment for the selected countries 
over a period of time. 

The cross-section study has the advantage of 
being able to reveal the characteristics common to the 
countries studied for a moment in time. The time series 
approach, on the other hand is a study of the trend of 
development over a period of time. It is best suited 
for describing the tendency of a particular country. 
Unless this approach is used for the analysis of a 
number of countries, one may not conclude from the 
results of a particular country that they are true for 
others without risking over-generalization. If similar 
results are obtained for both the time series and the 
cross-section approach, we have evidence that there are 


uniform characteristics for the countries studied. 
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The Cross-Section Study 

A total of thirty-four countries are chosen for 
the consumption study and thirty-seven for the invest- 
ment function estimation. There are two criteria for the 
choice. First, the countries must be "under-developed". 
One may define underdevelopment in at least two ways, 
according to per capita income and according to the 
state of technology.! We shall adopt the latter defin- 
be1O0n Wiich is also the Classizication used in ihe United 
Nations’ Statistical Yearbook. “Countries that fie this 
category are those in Africa, except South Africa whose 
dual economies make: interpretation of statistics 
difficult, Latin America and Asia, except Japan which 
is no longer classified as an underdeveloped country. 

The second criterion is the availability of data. 
The countries selected must have data on all the variables 
imcilvuded in our study. (~The principal scurces of data 
aretihe United Nations publications: the Statistical 
Yearbook and the Yearbook of Nationai Accounts Statistics, 
and the monthly International Financial Statistics of 


the International Monetary Fund. To estimate Cis M., 


;_ the consumption, national income, money supply and con- 
: 


Sumerebri ce index, wlth 1963 as the bace year are used. 


P 


Private consumption is the ‘total 


lEverett E. Hagen, The Economics of Development 
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29 
consumption expenditure incurred by the private sector. 
Disposabie income is not used as data on 
income tax are very sketchy. Money supply includes the 

currency in circulation and demand deposits. The 
consumer price index or the cost of living index may 

not be the best indicator of inflation in all cases. 
However, the most complete data available for most 
countries are for this index only. 1963 is the base 
year for the price index as the available data are given 
with 1963 as the base year. Real values are used in 

the estimation and they are obtained by deflating the 


nominal values of Cy, Y~, and Mt by Ehe price index. 
For the investment function, annual data of 
total fixed capital formation, gross domestic product, 
money supply and consumer price index with 1963 as the 
base year are used for Ii, Xt, Mt and Py: As mentioned 
in Chapter 1, by leaving out the investment in inven- 
tories, more light can be shed on the effect of economic 
variables on the efficient use of investment. So 
total fixed capital formation is used. In any case, 
data on investment in inventories for many countries are 
not reported for every year. Money supply and the price 
index have the same definitions as in the consumption 
function. Again, real values are used by deflating the 
nominal values by the price index. The interest rate is 


not considered because very little data on this variable 


are available. 
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1965 is the year chosen for the study. Three 
more years of data are needed for estimation and 1965 with 
three years previous to it have the most reliable and 
available data for the largest number of countries. 

In Chapter 1, it was mentioned that there was 
no agreement as to the dividing line between low and 
moderate and between moderate and high inflation. In 
any case, whatever classification one adopts, it is 
bound to be somewhat arbitrary and in the empirical works 
Cited, this appears to be the case as no reasons were 
given for the classification used. Therefore, for our 
study, we shall adopt the classification used by 
Thirlwall and Barton.! This study shows relatively 
more conclusive evidence on the effect of inflation on 
economic growth than other studies on the same subject. 
So the three categories of countries are classified as 
low inflation countries with less than 3%, moderate 
inflation countries with 3% to less than 10% and high 
inflation countries with 10% or higher. 

The countries with available data are classified 
into these three groups. The rates of inflation are 
obtained by taking an average of the three years, the 
time period covered by the cross-section analysis. 

Table 1 shows the countries studied and their average 
rates of inflation. The latter show three distinct cate- 
gories which fit.in the classification adopted. 
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Table 1 


Average Rates of Inflation of the Countries 
Studied for 1962-1965 


Countries Rates of Countries Rates of 
Inflation —_ tne lacwon 
Low Inflation Countries Moderate Inflation Countries 
Ceylon 1580 Bolivia 6n12 
Costa Rica 0.97 Honduras Sones 
Dominican Republic 0.32 Israel 6e4] 
Ecuador eeAS) Ivory Coast 3.42 
EleSalvador O37 Libya Awe3 
Guatemala -0.02 Mexico Ss th 
Guyana LwO ds Nicaraguat Sigal 
Iran roe) Nigerl 4.47 
Jamaica 222s Nigerial 4.48 
Malaysia O23 Pakistan 550 
Malta dato Sierra Leone 6.36 
Morocco 2.2 Tunisia 4.54 
Panama Las) 
Paraguay 2a22 High Inflation Countries 
Taiwan O65 
Thailand 2eae Argentina 21.49 
Trinidad 2522 Brazil Sheiecenh 
Veneznela 192 Chile 24.35 
Colombia 11.66 
Ghanal ee 
Korea 14.95 
Peru LOweo 
Philippine i hacO Le, 


a 


INot included in consumption function estimation 
due to lack of data. 


2Not included in investment function estimation 
due to lack of data 


Sources: Calculated from United Nations 
Statistical Yearbook and International Monetary Fund, 
TncernalLtonal Financial Statistics 
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The Time Series Analysis 

For the time series analysis, we shall select 
the countries which display different inflation experiences. 
For this purpose and to avoid ambiguities about classifi- 
cation, we select the countries which can be regarded 
as displaying maximum price stability, say below 1%.1 
In the moderate inflation group, we select countries with 
rates of inflation between 5% and 7%. The reason for 
choosing this range is that in a number of studies 5% 
is accepted as the rate describing price stability, 
and in other studies, 7% is the preferred maximum rate 
for describing moderate inflation level.? For the high 
inflation group, countries with arcund 10% inflation 
Pate @reichosen. The xeason'tor this is ‘that rates 
above this level have been found to be almost con- 
Clusively detrimental to ,economic growth. 4 

ljoseph 0. Adekunle, op. cit. 

2Graeme Sieh uee eS. Op eee 

3Harry Johnson, Op. cit. 

43ohn P. Powelson, Latin America: Today's 
Economic and Social Revolution, (new York: McGraw- 
Hilj§ Book Company, 91 964)5 pp-165-93;esee also'A. P; 


Thirlwall and C. A. Barton, op. cit., and Graeme 
Dorrance,|.0p.vcit. 
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The actual number of countries in each group 
is further determined by the availability of data for 
at least ten years. The reason for this is statistical. 
For more reliable estimates, it is preferrable to have 
more than two degrees of freedom.? Thus, in the 
estimation of the parameters for the investment function, 
we need at least ten years for these estimates to be 
reliable. 

The average rates of inflation are calculated 
fOr each country an Table 1 tor. the period for which 
the data are available. Those countries that have 
more than ten annual data for all the variables and 
whose average rates of inflation satisfy our criteria, 
are selected for the time series analysis. It turns 
out that there are two countries in each inflation 
group that satisfy our conditions. 

1. Low Inflation Countries: 


Guatemala average rate of inflation OF66%. “1950-66 
Panama average rate of inflation 0.58% 1950-68 


2, Moderate Inflation Countries: 


Israel average rate of inflation 6.35% 1952-68 
Taiwan average rate of inflation 6.67% 1951-68 


3. High Inflation Countries: 


Colombia average rate of inflation 10.0% 1950-68 
Korea average rate of inflation (ele BES 1955-68 


IThis is suggested in Ronald J. Wonnacott and 
Thomas H. Wonnacott, Economitrics, (New York: John Wiley 
S*S0ne, wne., 1969), pp. 52 and 364 
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34 
Taiwan is no longer in the low inflation group, implying 
a slow rate of price increase in the early 1960's which 
is the period covered by the cross-section analysis. 

Definitions of the data are the same as those 
for the cross-section study. For Taiwan and Korea, 
the availability of data allows the effect of interest 
rate to be studied. 

The call money rate is the interest rate 
variable used. The call money rates aré generaliy not 
as sensitive to the market conditions as, say, the 
government bond yield. However, only such rates are 
available for these countries and they do serve as an 


approximate indicator of the going rate of interest. 
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Chapter 5 
RESULTS ON THE CONSUMPTION FUNCTION 


The consumption function is estimated by the ordin- 
ary least Squares method. Besides the ret set up in 
Chapter 2, three alternative calculations are made for 
comparison with the complete model. In the first 
equation, only the income variable is considered. In 
the second equation inflation is included and in equa- 
tion three, the money supply is included. The full 
model is presented in equation four. The standard 
errors of the coefficients are given in parenthesis 
beneath the coefficients. 90% will be the level of 


statistical significance used in the discussion. 


A. Cross-Section Analysis 


The estimated consumption function for the 
thirty-five countries surveyed is presented in Table 2. 
Also included are the functions estimated for the 
countries with different levels of inflation. The 
four equations in each case show the relative change 
in consumption as a iinear function of the relative 
changes in national income, money supply and the price 


level. 
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Cross-Section: 


Table 2 


Consumption Function 


Equa- Constant Regression Co- 
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i. Low Inflation Countries 

We shall first consider the countries with low 
inflation. The constant term is not statistically 
Significant in any of the four equations. However, 
there is a tendency that it is negatively related to 
the change in consumption. This implies that consumption 
decreases as a result of change in taste and preferences, 
but this decrease is not of significant magnitude. 

The income variable is significant in all 
cases. TO induce a change in the level of consumption, 
the change in income remains a major factor. The 
coefficients for the income elasticity of consumption 
are quite stable and are approximately 0.81. For 1% 
increase in total income, about 0.81% increase in 
consumption in the private sector can be expected. 
According to our assumption in Chapter 2, we interpret 
this as when the marginal propensity to consume changes 
with income, it changes at a rate slower than the rate 
of change of income. This suggests that the rate of 
the marginal propensity to save would increase as 
income increases. In other words, people in the low 
inflation underdeveloped countries would tend to save 
more as their income increases. If these savings are 
channelled into domestic investment, the aggregate 
private investment would also increase. 

in contrast, the money supply Varadable is not 


significant in the two equations considered. Moreover, 
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it appears to have a negative relationship with the 
consumption’ variable.) For an increase in the real 
value of money, real consumption expenditure would 
decrease. This is contrary to what we postulate in 
Chapter 2 and the real balance effect works the 
Opposite: way-) -Similar results, ares reported for aystudy 
on Brazi1.t 

The effect of inflation is also not significant. 
Consumers in low inflation countries do not make 


appreciable change in consumption expenditures as a 


result) ofr higher. prices. 


ii Moderate Inflation Countries 

When countries of mcderate inflation are 
included, there is a noticeable change in the coefficients. 
The constant term is still not statistically significant 
but the positive sign in all four equations suggests 
that consumption would tend to increase as a result of 
a change in the tastes and preferences. The difference 
in sign between this constant term and the previous 
one shows that moderate inflation countries have a 
stronger tendency for taste and preferences to affect 
consumption positively. 

The income elasticity is significant every- 
where.wm its Value 1s also quite stable around .0.59, 
This means that the income elasticity for the moderate 
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inflation countries is less than 0.59. The magnitude 
of the elasticity is significantly lower than that of 
the low inflation countries. This can be attributed 
to the inclusion of the moderate inflation countries 
which, implied in this result, has lower income 
elasticity. From what we postulate, this means that 
the rate of change of consumption relative to that of 
income is lower in the moderate inflation countries, 
or the rate at which the marginal propensity to save 
increases with income is larger relative to the low 
Ine vatc? on countries. 


The effect of the relative change in money 


supply is very small and is not significant. However, 


the positive sign indicates that money may exert 
postive effect on consumption. 
Inflation also has little effect as the 


coefficients are insignificant. The positive sign, 


however, suggests that consumers may have been encour- 


aged by inflation; they may anticipate further price 
rise and increase current consumption at the expense 


of future expenditure. 


iii High Inflation Countries 
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The third part of Table 2 shows the consumption 


relation of all countries. Again, there is a marked 
difference in coefficients with the other two parts. 
The difference 1s due to the inclusion of the high 


inflation countries. 
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The constant term is positive and significant. 
This shows that people in the high inflation countries 
tend to increase their consumption expenditure as a 
result of a change in habit or in social and other 
autonomous factors. This change accounts for about 1.5% 
to 2% change in consumption. 

The income elasticity is significant but is 
lower than that of the other two previous ones. The 
implication is that in high inflation countries, 

Savings would accumulate faster than that of the other 
two categories. 

The supply of money has very insignificant 
effect, although the positive sign of the coefficients 
support the real balance effect. The high inflation 
and the moderate inflation countries are similar in 
their money elasticities, positive but insignificant. 

Unlike the previous findings, the price 
@lasticity is negative. Although it is insignificant, 
the smaller standard error makes it more significant 
relative to the elasticity of the first two categories. 
We may infer from this that in high inflation countries, 
inflation tends to have larger effect and would likely 
discourage consumption or create forced savings. If 
these savings are channelled into efficient use, 
inflation may eventually promote economic development. 

To recapitulate, autonomous consumption tends 


to decrease over time for low inflation countries, 
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41 
but it is only in the high inflation countries that the 
effect of autonomous change has impact on consumption. 
Income remains the major determinant of consumption. 

At higher level of inflation, the income elasticity 
tends to decrease or saving tends to increase faster. 
The errect of money Supply 18 negligible... The price 
effect is also not significant. There is evidence to 
show that inflation may encourage consumption in 
moderate inflation countries but forced savings in 
high intlatwon countries. 

There 1s) one’ further port worth mentzoning, 


The magnitude of the R* decreases every time another 


= 


category cof countries in included. It seems that the 
goodness of fit is better for individual categories 

when studied separately. This would seem to support 

the hypothesis that the countries with similar inflation 


experiences may have similar consumption behavior. 


B. Time Series Analysis 
The results of the time series analysis are 


presented in the same format as the results of the 


cross-section analysis. 


|-- 


Low Inelatcion Countries 
Guatemala 


Referring to Table 3, we notice that the con- 
stant term is insignificant, However, in the complete 


model, it is greater than its standard error and is 
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Table 3 


Guatemala: Consumption Function For 1950-68 


Constant’ “Regression Costficrents of 


Equation Term 2s Mt Pe 
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positive, indicating that autonomous consumption 
would increase over time. The income elasticity ranges 
between 0.82 and 1.02 in the four equations and it 
increases whenever money supply is introduced. The 
complete model suggests an income elasticity of close to 
unity implying that income and consumption increase at 
approximately the same rate. The money supply elasticity 
is negative and is significant. This contradicts the 
hypothesis that increases in money supply encourages 
consumption. "The effect of inflation is not signifi- 
cantly different from zero, although its sign suggests a 
negative relationship with consumption. 
Panama 

The results in Table 4 show that the constant 
term is not significant but is positive throughout, 
implying that autonomous consumption tends to increase 
over time. The income elasticity is significant and 
remains the major explanatory variable of the consumption 
function. In our model the income elasticity is 0.73. 
The effect of money supply is insignificant but shows 
a negative relationship with consumption. Inflation 
also has little impact but seems to affect consumption 
positively. 

A comparison of the results of the time series 
and cross-section analysis for countries in the low 
inflation group shows that apart from income, money 


supply, inflation and autonomous factors have little 
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45 
effect on consumption expenditures. The estimates of 
the income elasticity for the two types are fairly close. 
The sign of the coefficient of money supply in both 
indicates a negative effect on consumption. The sign 
On Ehe coetEicient of the inflatien variable is not 
uniform for the two countries studied in the time series 
analysis and therefore no clear cut comparison is 


possible between the results of the cross-section and 


the time séviesS analysis. 


ii Moderate Inflation Countries 
israel 


From the results in Table 5, we notice that the 
constant term representing autonomous change is not 
Significantly different from zero although the positive 
sign indicates rising consumption as tastes and prefer- 
ences change. The income elasticity is Significant. Its 
coefficient is quite stable in the four equations and 
is about 0.80. To induce an 8% increase in consumption, 
a 10% increase in income is necessary. The less-than- 
unity elasticity suggests that as income increases, 
consumption would increase but at a decreasing rate. 
Conversely, savings would increase at an increasing 
rate. « The money supply elasticity is not signiricant 
although its sign is positive. The price elasticity 
not significantly different from zero. The negative sign, 


however, suggests that inflation may create forced savings. 
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Isreal: Consumption Function For 1952-68 
Constant Regression Ceéefficiénts of 5 
Equation Term YE My Pe R 
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Taiwan 

As shown in Table 6, the constant term is 
insignificant and negative. The income elasticity is 
Significant and lies between 0.90 to near unity. In 
equation (4)yeit is 0.93 implying’ that the pace at 
which savings are accumulated would increase only 
Slightly with the increase in income. Both the money 
supply and inflation have insignificant impact on 
consumption although their signs in the complete model 
Suggest positive relationship. 

The results of these two countries in the 
moderate inflation group show that income is the chief 
determinant of consumption and has an elasticity of over 
0.80. Money supply, infiation and autonomous factors 
are insignificant. The sign of the money supply 
coefficient indicates a negative effect on consumption. 
The sign of the autonomous factors and inflation are 
not uniform for both countries. However, the positive 
relationship of. inflation with consumption is more 
suggestive in the case of Taiwan as its coefficient is 
greater than its standard error. 

Considering the results of the time series and 
the cross-section analysis, we find that income plays a 
central role in influencing consumption expenditures. 
Money supply, inflation and the autonomous factors have 
little impact although with some suggestive evidence to 


the contrary with regard to prices as in the case of 
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Table 6 


Taiwan: Consumption Function For 1951-68 


Constant Regression Coefficients of 


Equation Term Ye My ~ Ro 
Ane 0038 - 9020 MAR 
(..0137) (2564) 
(20154) (ad 464)) Caos.) 
re 0134 9912 -.1093 “7008 
2 O752)) Co 740) (.0967) 
ae =, O52 - 9302 Olea a2 UG. 7388 


(0237) GG L736) (21269) eae. 1a43)) 


ne ete cael eat Si ae gemye 
1 4k {E eo “hase : 
a i ear, 


49 
Taiwan. There is no conclusive evidence as to in what 
direction money supply, prices and autonomous factors 
may affect consumption, owing to the difference in signs. 
This suggests that countries with similar inflation 
experience can have different consumption characteristics. 


iii High Inflation Countries 
Colombia 


Referring to Table 7, the complete model shows 
that the constant term is positive and greater than its 
Standard error indicating that autonomous consumption 
would increase over time. Income is the most important 
determinant of the consumption expenditures. Both the 
money supply and inflation coefficients are negative and 
greater than their standard errors suggesting that they 
May affect consumption adversely. The sign of the money 
supply variable is contrary to our a piori expectations. 
The adverse relationship between inflation and consump- 
tion indicates that inflation helps to create forced 


Savings. 


Korea 

The results are shown in Table 8. In the complete 
model, the constant term is insignificant. Its positive 
sign suggests that autonomous consumption may increase 
over time. Income elasticity is significant and is 
about 0.59. With money supply, the elasticity is 


insignificant and its negative sign 1s contrary to our 
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Table 7 


Colombia: Consumption Function For 1950-69 


Constant Regression Coefficients of 
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Korea: Consumption Function For 1955-68 
Constant Regression Coefficients of 
Equation Term 3 My By RZ 
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hypothesis. Although the effect of inflation is not 
Significant, it tends to decrease consumption and 
create forced savings. 

Comparing the results of Colombia and Korea, we 
find that the sign and statistical significance of the 
independent variables are similar in both cases. In- 
come is an important determinant of consumption. In 
Korea, the elasticity seems to be lower implying that 
the rate savings may be faster. For the constant term, 
money supply and inflation, the coefficients for 
Colombia although not significant at the 90% level, 
are greater than their standard errors, thus indicating 
a somewhat more pronounced effect of these factors for 
Colombia. 

the results of the high inflation countries 
provide the closest similarity for the cross-section and 
the time series analysis. Apart from the difference in 
Sign in the money supply elasticity, other variables 
seem to have fairly Similar effects. The evidence 
Suggests that income elasticity is generally lower and 
Savings increase at a faster rate in the high inflation 
countries. The effect of inflation, although not 
significant may affect consumption adversely and create 
forced savings. The combination of the income and the 
price effects means that these countries could achieve 
a desired level of savings faster than countries with 


relatively lower inflation. However, the insignificance 
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Of the inflation implies that inflation tax policy may 


be ineffective in increasing the rate of saving. 


Ge. Conclusion 

The foregoing discussion on the consumpticn 
relation reveals that there is no uniform characteristics 
for all countries, even for those with similar rates of 
inflation. Exceptions are those with high rates of 
inflation. In these countries, we find evidence that 
the rate of savings increase may be relatively higher 
and — ‘' inflation may tend to create forced savings. 
For the rest, however, one cannot say that inflation 
decreases or increases savings. The ability of a certain 
level of inflation or price stability to reduce or 
promote savings is not conclusively evident for all the 
countries studied. Inflation can have widely different 
results in different countries. For the countries 


surveyed, we find only token effects. 
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Chapter 6 
RESULTS ON THE INVESTMENT FUNCTION 


The investment function is estimated by the 
ordinary least squares method. For the purpose of 
comparison with the complete model set up in Chapter 3, 
Five other calculations are made besides the full model. 
In the first equation, only output is the explanatory 
variable. In the second equation, the inflation variable 
is introduced and the third equation includes further the 
price expectation variable. Output and financial 
variables are the explanatory variables in equation four. 
The inflation and price expectation variables are further 
included in equations five and six respectively. 

Equation six is our complete model. The standard errors 
of the coefficients are given in parenthesis beneath 
the coefficients. The level of statistical significance 


used in the discussion will be 90%. 


A. Cross-Section Analysis 


The estimated investment functions for the 
thirty-seven countries are given in Tables 9, 10, 11 


and 12. Each category of countries will be discussed 


individually. 
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_ Low Int lation Countries 

In Table 9, the constant term representing the 
ratio of autonomous investment to total output is 
significant. In the complete model, it is about 0.13. 
The average ratio of total fixed investment to output 
is 0.14 for the countries studied, indicating that a 
large proportion of total fixed investment is determined 
by autonomous factors. In contrast, the rate of change 
of output and the ratio of the change in money supply 
with respect to total output are insignificant. The 
Change in demand and money supply in this case do not 
induce the entrepreneurs to invest in fixed capital. 
The reason is indicated by the relatively more important 
role of autonomous factors. 

Inflation, represented by the change in prices 
@f last period (AP._7)), has insignificant ertect. 
However, the positive sign suggests that inflation may 
be an incentive to induce fixed investment. The R? is 
considerably improved with the inclusion of the price 
expectation variable, (4P,-,)- -. 

The fact that the price expectation coefficient 
is significant and positive shows that the faster prices 
are rising, the more incentive there will be for the 


entrepreneurs to invest. 
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ii Moderate Inflation Countries 

Referring to Table 10, the constant term is 
significant and in the complete model, it is about 0.13. 
The average ratio of fixed investment to output for this 
Category of countries is 0.18, indicating a large pro- 
portion of autonomous investment. The output variable in 
the complete model 1s not Significant. However, 1t is 
positive and greater than its standard error, indicating 
that the rate of change of output may affect investment 
decision positively. The rate of money supply variable 
does not have any effect on fixed investment. The 
effect of inflation is also negligible; its positive 
Sign indicates that price increase may encourage fixed 
investment. The price expectation variable is not 
Significant and in the complete model, its sign suggests 


a positive relationship with fixed investment. 


iii High Inflation Countries 


Regression is not attempted for high inflation 
countries as there are too few observations. However, 
comparing Tables 11 and i2, we can draw some tentative 
inferences about fixed investment in high inflation 
countries. 

The magnitude of the constant term in both tables 
are Similar, implying that the high inftlatvon: countries 
may have similar constant term. In the complete model 


it is significant, indicating that autonomous investment 
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SONStitutes: an important part of total fixed investment 
in the high inflation countries. For the output 
variable, the inclusion of high inflation countries 
in the complete model increases the magnitude of the 
coefficient and decreses the standard error. This 
suggests that the change in demand influences investment 
decision positively in these countries. “The rate of 
money Supply is not significant. It is possible that its 
effect may be higher and more significant in the high 
inflation countries since the coefficient in equation (6) 
of Table 12 has increased. The coefficients of the 
inflation and price expectation variables are decreased 
relative to their standard errors when high inflation 
countries are included. We can infer from this that 
On average, price increases and price expectation may 
not encourage investment as much as in the other countries. 

Comparing the three categories of countries, we 
find that autonomous factors play an important role in 
influencing investment in all the three categories. 
The rate of change in demand of last period is also 
important, except in the low inflation countries. The 
available evidence does not show that money supply, 
inflation and price expectations are of major consequence 
in inducing fixed investment. Exception is the effect 
of price expectation in the low inflation countries 
indicating that more fixed investment can be expected if 


prices increase at a faster rate. 
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B. Time Series Analysis 

The results of each country in the time series 
analysis are presented in the same form as in the cross- 
section analysis. The complete model is in equation (6) 
of each table. 
1 Low Tntlation Countries 

Guatemala 

The results are presented in Table 13. The 
constant term is significant in all specifications. [In 
the complete modei, it has a value of 0.98. For the 
period studied, the average value of the total fixed 
investment is 1.30. As the constant term represents 
autonomous investment, we can see that autonomous factors 
play a major role in determining the amount of fixed 
investment. The change in output of last period does 
not influence investment decision. | Comparing the com- 
Plete model with the other five specifications, we 
notice that the demand variable ceases to be significant 
when money supply is introduced, although its sign 
indicates a positive relationship with investment. The 
money supply variable on the other hand is significantly 
different from zero. This suggests that in the decision 
of expanding capital stock, money supply overshadows 
demand in importance. 

The effect of price increase, denoted by the 


coefficients of 4Py-,, is not significant but is seen 
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to be discouraging to investment. It is likely that 
entrepreneurs regard the slight increase in price not 
to bring enough profit to make up for the loss of demand 
due to the increase. The price expectation variable, 
AP. 83; is not Significant. However, its coefficient is 
greater’ than the standard error and ‘is negative. This 
shows that when prices increase faster, there is a 
tendency for investment to decrease. This may be 
due to the entrepreneurs' expectation that the faster 
prices increase, the smaller demand would be and thus 


lesser need for investment. 


Panama 

In equation (6) of Table 14, the constant 
term is Significant and is about 0.40. The average 
value of the total fixed investment is 0.80, indicating 
that autonomous investment is about half of the total 
amount. This ratio is lower than that of Guatemala, 
implying a relatively lesser role for autonomous factors. 
The change in demand in the last period is not significant. 
A comparison of the complete model and the other five 
specifications shows that the inclusion of price change 
and price expectation variables invariably decreases 
the magnitude of the demand variable. In our model, it 
suggests that when inflation ,and the ein fae rate of 
inflation is considered, the change in demand is of 
much less importance. The change in money supply also 


has no observable effect on investment. 
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The result on inflation is shown to be signifi- 

cant in our model. A change in price influences investment 
in the ysame direction, In Panema,, 4t appears eebat ain a 


long period of price stability, an increase in price, 


ever so Slightly, would encourage entrepreneurs to 
Sxpald Ene stock Of capltal in the expectacion ce 
increased profits. The rate of price increase, on 
the other, bend, has little ampact alcnough lias 
positively related to investment. 

We shall now compare the results of the cross- 
section analysis with that of Guatemala and Panama. 
We find consistent results in the studies with regard 
to autonomous investment. Autonomous factors in the 
low inflation countries are of major importance to 
fixed investment. The shange in demand, on the other 
hand, has no observable effect. The impact of money 
supply is less uniform in the three cases. It is 
significant in Guatemala and insignificant in Panama 
and in the cross-section analysis. The effect of 
inflation is also inconclusive. Not only the statistical 
significance differs it also has opposite effects as 
the sign is ai eearent in the three cases. The difference 
in results can be attributed to how entrepreneurs 
interpret inflation. The interpretation can be vastly 
different even for countries that have very stable 
prices. The price expectation variable found to be 


significant in the cross-section analysis is insignificant 
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in both cases in the time series study. However, the 
available evidence shows that expectation of price 
increase does not necessarily have uniform influence 
on investment decision, as shown by the difference in 
Sign. 
ii Moderate Inflation Countries 

israel 

We shall refer to equation (6) in Table 15. 

Bheveonsctane, term 1S ‘signiticant and 1s about 1.57. 
The average value of total fixed investment for the 
period studied is 17.14. Autonomous investment is the 
major determinant of total fixed capital formation as 
it accounts for more than 60% of the total amount. On 
the other hand, the change in demand is insignificant 
although the coefficient is greater than its standard 
error and the sign indicates a positive relationship 
with investment. The effect of the change in money 
supply is also not significantly different from zero. 
so are the effects of inflation and price expectation. 
However, the positive signs for both suggest that in- 
flation and a faster rate of price increase may serve 


as Incentives for investment. 


Taiwan 
In Table 16, the complete model shows that 
autonomous investment is insignificant. So is the 


effect of the change in demand. Comparing our model 
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7G 
with the other five equations, we notice that the 
demand variable ceases to be significant when the 
financial variables are considered, indicating that the 
latter substitutes demand in importance in investment 
decisions. For the financial variables, only the money 
Supphy as Silonificant. “The raterort interest thas the 
coefficient greater than its standard error and is 
positive. This is contrary to what we postulate in 
Chapter 3. Both inflation and price expectation have 
little effect. Their signs indicate a positive 
relationship with investment for the former and a 
negative relationship for the latter. 

So far, we are not able to examine if inflation 
promotes or discourages the efficient use of investment 
in a particular sector that is important to economic 
development, for example the manufacturing industry. 
Now, the availability of data allows us to do so for 
Taiwan. The estimates of the fixed investment function 
for the manufacturing sector are given in Table 17. 

In the complete model, the constant term is 
insignificant. Like that in the gross fixed invest- 
ment case, antonomous factors have no effect on fixed 
investment in manufacturing. The effects of the demand 
and the financial variables are also Similar to that 
on the total fixed investment. The demand variable is 
not significant while the money supply variable is. 


Comparing equation (6) with the other five equations, 
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72 
we notice that the demand variable ceases to be signifi- 
cant and the R@ is Substantially improved when the 
money supply variable is introduced. This shows that 
the movement in the financial market is of greater 
importance than the movement in demand. 

The rate of interest is again positively 
related to investment, although the coefficient is 
not significantly different from zero. 

Both the inflation and price expectation 
variables are not significant but appear to affect 
fixed investment in manufacturing positively. 

We may conclude that in Taiwan, the financial 
variables, particularly money supply, are of major 
importance in fixed investment decisions in the 
aggregate amount and in the manufacturing sector. In 
contrast, changes in demand are insignificant. 
Inflation also has no observable effect but is posi- 
tively related to fixed investment. This shows 
that inflation would not distort the pattern of invest- 
ment. The effect of price expectation is negligible. 
While it may affect manufacturing fixed investment 
positively, it may discourage fixed investment in the 
total amount. 

A comparison of the findings on Israel and 
Taiwan shows that the effect of money supply and the 
importance of autonomous investment are different with 


respect to the statistical significance, although they 
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are uniformly positive. However, the results are 
consistent with respect to the output and, inflation 
Variables in that they are insignificant but positively 
related to investment. Price expectation is insignificant 
in both cases but the sign is not uniform. Comparing 
with the cross-section analysis, we find consistent 
FesSulLtCSHLOr OuLput “and inflation. We may infer that 
in moderate inflation countries, change in output and 
inflation have no effect on fixed investment although 
they may affect fixed investment positively. Expecta- 
tion of price change is also insignificant, but its 
relationship with fixed investment is uncertain. 
Finally, autonomous investment is positive and money 
Supply affects fixed investment positively, but their 
importance to fixed investment 1s not conclusively 
evident. 


iii High Inflation Countries 
Colombia 


Referring to°-equation (6) of Table 18, we 
find that the constant term is significant and has a 
value of 0.034. The average value of total fixed 
investment is 0.069, indicating that autonomous invest- 
ment accounts for about 50% of the total amount. The 
change in demand is also a Significant factor in 
influencing fixed investment positively. On the other 
hand, the money supply variable is insignificant. 
However, the coefficient is greater than its standard 


error and is positive, suggesting that it may affect 
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fixed investment positively. The effect of inflation 

is significant and induces more fixed investment. The 
price expectation is not significant but its sign 
Suggests a negative relationship with investment. 

It seems that although entrepreneurs are attracted by 
the prospect of inflation, they may prefer a slower 

rate of increase as they may fear too fast an increase 
would discourage consumption, resulting in a shrinking 


market. 


Korea 

The regression results are presented in Table 19. 
In the complete model, the constant term is not 
Significant. However, the coefficient is greater than 
tis Standard error and 1s posivive., indicating that 
autonomous factors may affect fixed investment positively. 
The demand variable is not Significantly different from 
zero. Comparing the six equations, we find that the 
coefficient of the demand variable is less than its 
standard error whenever the inflation variable is 
included. This suggests that when entrepreneurs con- 
sider inflation in their investment decision, the 
importance of past demand is further diminished. The 
money supply variable is significant; an increase in 
the money supply would encourage more fixed investment. 
The ratesor interest 1s insignificant. [is negative 


sign is consistent with our hypothesis in Chapter 3. 
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The importance of the financial variables is reflected 
in the substantial improvement of the R% in the 
equations in which they are included. The improvement is 
largely attributed to the inclusion of money supply 
which is the major explanatory variable in our model. 
For the inflation and the price expectation variables, 
they are Significant and have positive coefficients. 
Entrepreneurs are induced by inflation to increase 
fixed capital stock, particularly when the price 
increase accelerates. 

To explore the effect of inflation on invest- 
ment pattern, fixed investment in the manufacturing 
sector is analysed. The results are shown in Table 20. 

The constant term in the complete model is 
insiqnificant. Different from the total fixed invest- 
ment case, the coefficient is negative and less than 
its standard error. For the demand variable, it is not 
significant, with the coefficient approximately the 
Same as its standard error. For the financial variables, 
money supply is significant and has positive effect on 
investment while the rate of interest has no observable 
effect although the sign suggests a negative relation- 
ship with investment in the manufacturing sector. 
Comparing the six equations, we notice that the R¢ is 
substantially increased when the financial variables 
are included. This can be attributed to the inclusion 


of money supply which is the major determinant of 
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79 
fixed investment for manufacturing. 

In the complete model, as in the total fixed 
investment case, inflation has significant effect. The 
higher the rates of inflation, the more fixed investment 
would be induced. The price expectation is insignificant 
but is positively related to fixed investment. Entre- 
preneurs would be induced to increase fixed capital 
stock for manufacturing when prices increase, particularly 
when they increase faster. 

The results on Korea show that demand does not 
play a Significant role in fixed investment decisions, 
in the manufacturing industry or in the aggregate amount. 
Instead, money supply is influential and is the major 
determinant. While price expectation has effect on 
total fixed investment only, inflation clearly influences 
total investment as well as investment for manufacturing. 
In so far as developing the manufacturing sector is 
essential to economic development, the evidence shows 
that inflation helps to increase fixed investment in 
this sector and thus improve the productive capacity 
of the economy. 

Comparing the results on Korea, Columbia and 
the cross-section analysis, we observe that for the 
high inflation countries there is no uniformity regarding 
the statistical significance of the explanatory vari- 
ables and the constant term. However, the signs of the 


output, money supply and inflation variables indicate 
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that they tend to affect fixed investment positively. 
The results on the manufacturing sector of Korea shows 
that inflation helps to improve, rather than to 


distort the allocation of investment. 


Cz Conclusion 

One recurring characteristics of the above 
analysis is the relative importance of the constant 
term. This shows the importance of autonomous factors 
in influencing fixed investment, particularly in the 
LOW le latlon Couneries. 

In the low and moderate inflation countries, 
the change in demand has no impact on investment. In 
the high and moderate inflation countries, the evidence 
shows that inflation may benefit the economy of these 
countries by ‘increasing fixed investment. In Korea 
and Taiwan where positive relationship is found between 
inflation and investment in the manufacturing sector, 
we may infer that inflation helps to channel fixed 
investment to its efficient use. This effect of infla- 
tion is consistent with the results of Lim’s study 
on Korea,? which show that inflation induces more 
investment in the total amount and in the manufacturing 
sector. The study by Dorrance?, although less 

PYOUNG 11 elim Op. Cli. 


2Graeme Dorrance, op. cit. 
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81 
conclusive, shows that inflation and growth are 
positively related for the moderate inflation countries. 
However, whereas a positive relationship may be 
established between inflation and investment, no con- 
clusion can be reached regarding the significance of 
the -inelation effect. 

There is no uniform effect on investment for 
the explanatory variables for each category of countries 
with the exceptions mentioned above. In Chapter 1, 
we mentioned the difference in opinion about the effect 
of inflation on investment. The results in this 
chapter favour the argument that inflation is benefi-~ 
cial. More importantly, however, the same results 
raises doubt as to the meaningfulness of such a debate 
Since the inflation effect is not always significant 
anyway. It seems that similar inflation experience 
does not necessarily generate similar pattern and 
Magnitude of investment. 

A comparison of the results on consumption and 
investment reveals that countries which have negative 
relationship between consumption and inflation, 
invariably have positive relationship between inflation 
and investment. This observation reinforces the idea 
of forced savings which may be used as funds for invest- 


ment. In this way, inflation helps to increase national 


Savings and investment. 
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Chapter 7 
SUMMARY AND CONCLUSIONS 


In the foregoing chapters, we have attempted 
to investigate the impact of inflation on both consump- 
tion and investment which are considered the two major 
conponents of output and thus economic growth. A 
consumption function and an investment function are 
developed. Both functions are estimated using cross- 
section and time series data. In each approach, 
countries are grouped into three categories according 
to their rates of inflation. The three categories are: 
low, moderate and high inflation countries. Each 
category is studied separately. 

For the consumption study, both the cross- 
section and the time series approaches show that income 
is the chief explanatory variable of consumption 
expenditures. The relative changes of autonomous con- 
sumption, money supply and prices are in general not 
significantly different from zero. No consistent 
results are obtained on these variables for countries 
with low and moderate inflation. For high inflation 
countries, however, the evidence shows that the rate of 
savings tends to increase faster- These countries can 
meet a target level of savings faster than countries 
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83 
with lower inflation. Although the inflation effect 
is not significant, it appears to create forced savings 
in the high inflation countries. 

The statistical findings on the investment 
demand show that autonomous investment is of particular 
importance in the low inflation countries. It repre- 
sents a relatively large proportion of total fixed 
investment. The change in demand and the change in 
money supply variables are not always significant and 
effective in investment decisions. Inflation and price 
expectation also have negligible effects. Like 
consumption, there is little uniform results within 
each category of inflation. In countries with high 
and moderate inflation, however, fixed investment 
demand appears to be favorably affected by price 
increase, but the effect is not consistently significant. 

The inconclusive results suggest that we are 
not justified in claiming that certain levels of 
inflation would generate a fixed pattern of results. 
They appear to differ with different countries. To 
explain a pattern of consumption and investment demand, 
we have to seek explanation other than inflation. 
Exceptions may be found in the high inflation countries 
where the rate of savings is faster and where price 
increase may create forced savings and encourages 
fixed investment. Even here, we must add a note of 


caution since the price effect is often not statistically 
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84 
slonificant. 

Thus, we cannot determine what level of inflation 
is beneficial to investment or Savings in all countries. 
It has to be determined separately for each individual 
country. There is, however, evidence that countries 
with forced savings evidently have favorable price 
effect on fixed investment. Again, we have to have 
reservation since the price effects are not always 
Significant. 

The results also suggest two points on economic 
policy. For most of the countries surveyed, either one 
Or both the demand and money supply variables affect 
investment decision. For consumption expenditures, 
only the income variable is of major importance. We 
can see that to change aggregate demand, instituting 
a policy to change output and income still remains 
the most effective tool. However, monetary policy can 
also be effective, although it may be weaker. 

The second point concerns the price policy. In 
view of the overall insignificance of the price variable, 
the inflation tax policy Often advocated as. 0f Jittie 
effect in getting more savings in the underdeveloped 
countries. In general, a policy to sustain inflation is no 
more valuable to attract investment either. Conversely, 
there may be some reduction of investment under a policy 
of strict price stability, but the effect is too small 
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Williamson, J. G. “Personal Saving in Develoning Nations: 
An Intertemcoral Cross-Section from Asia." Economic 
Record, Vol. 44 (June, 1968), 194-210. 


Z2eliner, A. “The Short Run Consumption Function.” 


Econometrica, Vol. 25 (October, 1957), 552-67). 


Statistics: 
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APPENDIX 


The data given in the appendix is obtained from the 
following three sources: United Nations Statistical Yearbook 
and Yearbook of National Accounts Statistics and Internation- 
al Monetary Fund International Financial Statistics, various 
issues. 


Explanation of the symbols used is given below: 


c Private consumption 

8 Gross fixed capital formation 
i Fixed capital formation in the manufactur- 
ing sector 


M Money supply 


Consumer price index with 1963 prices = 100 


a8) 


ig Rate of interest 
X Gross Domestic Product 


a Output of the manufacturing sector 


Ke OX 


National Income 
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Table 22 


Columbia: Time Series Datal 


Year ii Cc X ng M ig 

a a ee ee 
1950 Iyer 6.09 72B0 6.84 1.11 S043 
1955 Taio 7204 8,94 7.66 Vest 3055) 
L352 1.33 7258 9.65 8.28 by SEY 3726 
Loa3 is PAS) 8.35 10.73 Oe: 1.76 43.9 
1954 2216 9.81 12.76 10.94 2022 47.7 
Wh Ds 2.38 LOL 13.25 Teo 2.41 43.5 
1956 Des 10.90 14.86 12.66 iazZ 46.3 
Loos 2.64 12.80 17.81 14.80 Sees) 3363 
1958 3.34 1s) ae 20.68 16.46 Send 61.1 
1959 Bist 17.02 23247 19.08 4.40 6525 
1960 4.83 19.81 26242 21.82 4.83 68.0 
1961 5254 Doe od 30.07 25.14 in oT 74.0 
1962 6.13 Ps ei 0NS) 33.58 28.23 7238 75.48 
LgIG3 rosy! 33402 43,50 36.40 8.52 100.0 
1964 8.65 41.47 53.80 45.40 10.22 LU e6 
42) 3). 9.50 45.48 60.80 51.00 12.020 L2ved 
1966 12.30 55.84 Fd OL 60,00 13.66 146.0 
1967 14.73 62.04 83.52 68. 80 16.14 157/69 
1968 18.82 70.94 96.40 78.60 19.31 LOV el 


lin millions of Pesos. 
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Table 23 


Guatemala: Time Series Data 


Year A Cc x ve M is) 

1950 67 547 645 578 65.i/ oon 
POSE he 5718 687 oll O59 94.0 
Poa 63 572 689 606 7Os2 Sena 
Lo53 60 619 738 644 83.2 94.8 
1954 60 666 784 682 84.3 97.4 
1S) 80 669 Sia 710 9555 Seiya 
1956 134 719 90f 790 Oran? 100.90 
eo 150 W355 940 822 113000 OSme 
1958 303) 7 808 Sia 845 13 iso 1007.0 
1959 us 827 992 868 137<8 99325 
1960 103 852 LOZ 889 142.6 9363 
1961 109 862 1043 909 153.4 97.8 
L962 106 985 1144 1012 155.4 99.9 
1963 WS) 1067 1263 1116 180.6 100.0 
1964 oe LOW? 1294 1133 207.6 99.8 
1965 174 1090 L332 53 22201 99.0 
1966 167 1140 1394 Za Zod 997.6 
1967 192 1187 1453 1254 Tai fey iat LOGr AL 
1968 Poel 1Z53 1566 1343 292.1 102.0 


lin billions of Quetzales. 
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Table 24 


Israel: Time Series Data 


L572 322 Wo LOST 827 ZB2 43,4 
153 368 1024 379 1078 335 55.6 
1954 472 1326 1818 1397 438 62.5 
Bohs a) 629 ies w Ae 2224 Log. a poyal 66.1 
L356 689 1872 2661 Z026 669 70.4 
VRE NSN a) slay 2160 we Be, 2350 750 74.9 
1958 915 2466 3580 Zi 897 digs 
poo 1020 PAGEL IPs 4117 3086 1093 78.5 
1960 116 3102 4590 3418 Ladd 80.3 
LG 1453 3654 5534 4030 1618 85.7 
Bote Po33 4408 6606 4793 2260 3340 
1963 2204 5245 oOo 6005 ZLoa 100.0 
1964 2150 6086 9182 6971 2102 LU5 a2 
1S 15135 2934 qe) 10958 8436 3096 11353 
1966 2488 7908 L270 9258 3504 lz2es 
LOG? 1988 8113 12331 9640 4975 124.3 
1968 Pas TPS) 9245 14542 AES Ses 6315 126.9 


lin millions of Israel Pounds. 
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1961 34.3 7.03 
1962 48.6 10.01 
1963 68.0 15.17 
1964 80.5 19.23 
1965 117.6 30.46 
1966 205.9 64.94 
1967 264.0 68.60 


1968 402.4 95.50 


Korea: 


207.3 
245.4 
293.8 
399.6 
586.0 


699.1 


Table 25 


Time Series Datal 


691.5 


97.56 


798.2 129.01 


805.9 1018.7 161.52 


973.6 1220.4 194.30 


1191.8 1545.5 252.00 


lin billions of Won. 
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Table 26 


Panama: Time Series Datat 


Year it C x Se M P 

1950 28.5 196.0 255.9 207.4 AV Lag: 95.5 
1951 26.7 212.9 266.8 216.8 42.4 99,3 
1952 29.0 231.8 289.1 239.2 44,3 100.4 
1953 35.1 234s 302.8 250.0 48.5 99,2 
1954 35.6 241.6 51220 B52—2 Sil 98.7 
1955 33.4 254.6 S260 269.7 51.4 $8.6 
1956 47.2 263.0 344.3 Dele 56.4 98.2 
1957 55.9 301.4 380.0 311.6 61.4 98.3 
1958 52.1 308.0 382.6 322.3 65.2 98.0 
1959 54.8 5a248 402.7 338.7 68.7 98.1 
1960 61.4 322.9 415.8 336.5 70.3 98.2 
1961 80.4 343.3 463.7 378.1 75.5 98.8 
1962 85.4 360.8 504.8 ZG 7) 86.9 99.5 
1963 96.6 407.3 559.5 462.3 11027 100.0 
1964 87.8 448.1 600.8 501.8 104.8 102.4 
1965 100.1 484.9 659.9 539.0 14s 102.9 
1966 14> ha 492. 9 719.0 589.0 149.1 103s 
1967 15267 536.2 800.7 650el LeOR7 104.5 
1968 PiSe5 551.8 861.4 695.7 205.4 106.2 
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Table 27 


Taiwan: Time Series Datat 


PReaee ee ee Fy eee oe 2 
es 
Year i. ee Cc x xM Y M r Pp 


iS aca) es SRS (elt Os G2er al) 9, SOL9 ~-94 41.4 30,3 
LO5Z 2202 po On Ul Sei eee el lo. Om BO eS bn Un Oe 
1953 2254 mice QE Syy RAN Pas ghey bis elt) Gals Lisp 
1954 22.74 2 05 Wee oe te 42 Oy Or 3. Oe? Ged fae 
Ss, 3.49 sleet D2) 9) 63. 08 e245) 935 50) 18 Oodle 
1956 4.01 MOT eS 23200 lO 25L0). 4230 (160g oes 
os, 3204 91.30 27,50 38.05 6.530 30.0 5x25 14,24 "Ge.0 
1958 62/6 1.60, 31.4 44.46 6.50 35.9 7.70 1870) 67.7 
T3549 Bx OOP els 8003364951675 3.105. 41.6 9,05 16.0" vans 
1960 O73 O20 PASS 02657) 9650. 50.6 10.85 Lo.o eooed 
1961 eS Oe pecs OU M4 6 ONO G7 sl0s 7, 0r9 40 55.09 elon Oerooe Go 
1962 Wachee ase Oe ovale orise(s6) aktkarcio. lesbian aly ansiel eal 0M EC Ke 
L263 P3234 (2690 5669 67.29 15.540 7056 22567 1470°> 100.0 
1964 14.67 ~4460° 65.7 102.37 19230) 84.6 29.26 14.0) 9°99.8 
L965 PSO Wes 1 OS ile) elise 20 20,60) 991.01 59<47/ l4s0 moons 
1966 Zan e200)" 7050 125.00 025-.10 102,07 41.50914.0 S101 
ahs) a7) BUS15) 10.10 7 BOnl, 143526, 2/700 °115.2 51007 14 .08705.2 
1968 Sie lowi2s D0 10060) 160.495 32.00 13952 50210 14,081 1ed 
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